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This annual report summarizes the radiological control activities at Nuclear
Fuel Cycle Engineering Laboratories (NCL) facilities conducted by Radiation
Protection Department in fiscal year (FY) 2021.

NCL operates Tokai Reprocessing Plant (TRP), MOX fuel facilities, the
Chemical Processing Facility, and various radioisotopes and uranium research
laboratories, some of which are in the process of decommissioning.

Radiation Protection Department is responsible for the radiological control
in and around NCL, including personnel monitoring, workplace monitoring,
consultation on radiological work planning and evaluation, monitoring of gaseous
and liquid waste effluents, environmental monitoring, radiological standards,
maintenance of radiation monitoring instruments, quality management, and the
related research.

In FY 2021, the results of radiological monitoring showed that the situation
was normal, and no radiological incident or accident occurred. The maximum
annual effective dose to radiation workers was 5.8 mSv, and the average annual
effective dose was 0.1 mSv. Individual effective doses were within the annual
dose limit specified in the safety regulations. Since April 2021, the regulatory
limits for equivalent dose to the lens of the eye have been revised and reduced
to 50 mSv for one year and 100 mSv for five years, but there were no cases of
these limits being exceeded. The maximum effective dose caused by gaseous and
liquid effluents from the TRP to members of the public in the vicinity of NCL
was estimated to be 1.8X 10" mSv. Environmental monitoring and effluent control
were performed appropriately in compliance with safety regulations and standards
Although some of the measurement data did not fall within the normal range due
to the accident at the Fukushima Daiichi Nuclear Power Station, it was confirmed
that the TRP and other NCL facilities had no impact on the environment.

As for the quality management activities, the government inspection, the
internal audit, and the maintenance of revised documents were continued in
accordance with the quality management system implemented for safety regulation
since FY 2020.

Keywords : Radiation Control, Personnel Monitoring, Environmental Monitoring,
Effluents Monitoring, Radiation Instruments, Calibration, Safety
Research, Quality Management
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9.3.1 HEMHE R BSMFENEFE ORI REO MBI 2485
(1) Lol

UNSCEAR 2020 #R&EZH[111%, B s @ & 5H — IR /13 BT O T H oA BRpE ., (IRIC
W) B MR A 52 %) 7 VT oA ARER AR LN DAL T e b TR o 72 Al e
ZERL. RO BIES UTAEEE O KB IR ~OMREEZ TN T 5720 O A fEe T 7 a—F L L,
INHDOVEREENORBSNIZFIRAR B B2 AUSEHIZEORED BT (BLOEH M)
T e 2 R T LT S X T2 DK B R~ D A ATRECThIUTE H (3) 2L THEE
HILJERRE L, 22T, AR TIE, ZRPIC— IO T OBV #0632 1T5 B #
H Q)R y #f 4 (10) F2E T AN R kit —R MCNPS (CRDGHR S 2L —Taitk
S TRD | AEEE O DT BEEDOHEISIVDIEERI LA A B EDE T, BRRICRDK A
REAFHR T2, 2036 ARRFFRIL, JEA T8 57 S50 BRI 20 S 6 Bl B 82 L2 T
EBUEFE ORI T P O — e L T Th b D TH D,

(2) Fik

FHERI R LT HRRIL, P PP Te, T Y T LU, BH O R B BRI R T L — 28
0.7 MeV ZHZHZLNOAER B H Q) PITAELTZOT AIREMEN B, FHREARRIZ, Hifm +
ZERIMOIRDHREE L, ZORES CERLES) IXZELRFT TO B MOMFEITIGSE T4 m (P,
B2Te) . 7m (I), 10 m (1), EBIZy FRUTHOWVT20 my 100 m, 200 m, 400 m £FTET
%o HIFDDHEE 165 cm (RO B SAH ) IO ZRFDEAR 30 em OEREHEHZ — /U= K (B
30 ecm OB IZEITD, BRLFEHLFDZRNF =K NAFAET LT REFHEL, ZhIZ
ICRP Publ 74 OHABAREATRU T B H0.07) . BHB) . v H10), v #(10) Z3FH 5, 728,
BRI Oy BRORIFANR T ML EZOFEEEE ICRP Publ 107 [2]2°55 3%,

(3) MER

R 2L —va il TREHLE, BUtEaD 3 (P, e, W1 KON D) D225 iR B
5 B H0.07) . BHB). v H(10) BTy #(10) # &2 SR~ DHEARI (pSv/s  per
Ba/em®) 2% 9. 31”9, 22T, BA40.07) . B4 3) KTy H,(10) 1%, | AFREFTF D5 T
KT DIARA 2 8 MO T DD TETEEEEF L TWDHOT, Bz y #(10) DAL, 47 T
HEEHLT- y 1 (10) DRSS DIEE25, B H (0. 0152 B H ) DI (B H,(3)/ B H(0.07))
BT, L R FRENUITOWT, 0, 0.036~0. 039, 0.006 ThHor-, UL, BRRICED
KEBEHIEIZ DT, T B T Z0E2BFE T LW ea2rm T, FHREROKRESICS
UWNTHE, BRI (T & 2 IXBATE DRV PAZER) Tl B 4 (3) 23 v H,(10) LRIFEEE DAEIZ 72555
BYLHLN, BAME DRI TIX, v £10) >> B #(3) Th-oT-,

WIT, 22T G I D FES I ESND B BRI KD KRR EITOVWT, Z2TIEFHBOY)
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MET D, Z08A . WT OBEEIZ. 9.1 X 10° (= 100/1.1 X 107 KR4 RS 57
DTV HAOBEREE VD) [Bal, SO E 1.2 X 10% en’/h L OWEERM 1 h &
RELT, ZE5H T JRIE 7.6 Ba/cm® 23R HE41%, UNSCEAR 2020(1] (Annex B 14 E) 35, 3
H 12 A 12:00 B S CREHEIVREORELA BT @ 2T (21) @ ®T =1 : 2.3 : L.1&
U, YEEBR LRI ZNEWALIZET DL TR ENOEDO 2K IR E (Ba/cm®) 1%,
BIT 0 12T (192]) @ B8] = 7.6 @ 17 : 8.3 &7pd, £ 9. 3 IIRLIMFLREEDORFICL-
T, EDOZELZHICBHH#ESEM2 LT 1 h Wi ELIE X205 B #,(0.07), B H(3) KDy #(10) %
AR LA R, MEF G OIZEALIT BLIZEDLOTHY, B H, () IZEDLEFTO LA EIR:
<K30.09 wSv, —J5, y B0 IZZEDIEBNNHKAFLT 0. 2~6.7 nSv Tho7z, B HRIT YR
RS TOTE AR EF TIREIESN TN, 2K O Eaw Fobitizhns g #ick
HAKEEAERR R, v BIEUCE DM EIZLE RTINS o T2 EE 2 6D,

# 9.3 RISV RDOWEND B H0.07) . BH,(3) . v #(10) KTy H(10) ~DHE
BB GHRES 2L —vay)

MCNP (pSv/s per Bq/cm3) B Hp(3) B Hp(0.07) B Hp(3)

%ig #E(m) P HP(007) fsd B Hp(3) fsd  yHp(10)  fsd = yH*(10) = fsd B Hp(0.07) yHp(10) y Hp(10)
-131 4 103E+04 0012 1.03E-06 0303 4.28E+02 0003 9.04E+02 0.002 0.000 240 0.00
7 1.03E+04 0012 103E-06 0303 6.87E+02 0005 1.44E+03 0.003 0.000 15.0 0.00

10 1.03E+04 0012 103E-06 0303 9.41E+02 0007 1.97E+03 0.004 0.000 10.9 0.00

20 103E+04 0012 1.03E-06 0303 1.70E+03 0013 3.58E+03 0.009 0.000 6.1 0.00

100 1.03E+04 0012 1.03E-06 0303 7.39E+03 0046 1.58E+04 0031 0.000 14 0.00

200 1.03E+04 0012 103E-06 0.303 1.23E+04 0069 2.73E+04 0.044 0.000 0.8 0.00

400  1.03E+04 0012 1.03E-06 0303 1.44E+04 0081 3.24E+04 0053 0.000 0.7 0.00

Te-132 4 1.21E+03 0022 3.60E+02 0002 8.66E+02 0.002 0.000 34 0.00
7 1.21E+03 0.022 5.75E+02 0.004 1.37E+03 0.003 0.000 2.1 0.00

10 1.21E+03 0022 7.75E+02 0006  1.85E+03 0.004 0.000 16 0.00

20 1.21E+03 0.022 1.39E+03 0012  3.29E+03 0.008 0.000 0.9 0.00

100 1.21E+03 0.022 505E+03 0.046 1.22E+04 0.031 0.000 0.2 0.00

200 1.21E+03 0022 7.98E+03 0072 1.77E+04 0.050 0.000 0.2 0.00

400  1.21E+03 0022 9.35E+03 0.072  1.99E+04 0.042 0.000 0.1 0.00

-132 4 374E+04 0027 1.41E+03 0047 2.30E+03 0.003 4.88E+03 0.002 0.038 16.3 0.61
7 3.78E+04 0025 147E+03 0046 3.63E+03 0005 7.68E+03 0.003 0.039 10.4 0.40

10 3.79E+04 0026 1.37E+03 0048 4.87E+03 0.007 1.04E+04 0.004 0.036 78 0.28

20 3.79E+04 0026 1.37E+03 0048 8.58E+03 0014 1.84E+04 0.009 0.036 44 0.16

100 3.79E+04 0026 1.37E+03 0048 3.72E+04 0047  7.86E+04 0.032 0.036 1.0 0.04

200 3.79E+04 0026 1.37E+03 0048 572E+04 0073 1.23E+05 0.048 0.036 0.7 0.02

400  3.79E+04 0026 1.37E+03 0.048 8.02E+04 0.079 1.72E+05 0.056 0.036 0.5 0.02

1-133 4  319E+04 0018 1.84E+02 0061 6.73E+02 0.003  1.44E+03 0.002 0.006 474 0.27
7 3.17E+04 0017 1.78E+02 0059 1.07E+03 0005 2.28E+03 0.003 0.006 295 0.17

10 3.17E+04 0017 1.78E+02 0059 1.44E+03 0.007 3.08E+03 0.004 0.006 220 0.12

20 3.17E+04 0017 1.78E+02 0059 2.65E+03 0014 5.57E+03 0.009 0.006 12.0 0.07

100 3.17E+04 0017 1.78E+02 0059 1.04E+04 0047 2.32E+04 0.031 0.006 30 0.02

200 3.17E+04 0017 1.78E+02 0.059 1.73E+04 0.084 3.58E+04 0.049 0.006 1.8 0.01

400  3.17E+04 0017 1.78E+02 0.059 2.38E+04 0.082 4.91E+04 0.056 0.006 1.3 0.01

PPN

[1] UNSCEAR, UNSCEAR 2020/2021 REPORT Vol. II: Scientific Annex B (2020).

[2] ICRP, Nuclear Decay Data for Dosimetric Calculations. ICRP Publication 107.
Ann. ICRP 38 (3) (2008).
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